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¢ ~ 7. . MATHEMATICS . .
( Generic Eléctive )
The figures in the margin indicate full marks
: for the questions
Paper GE—l(A)
( Differential Calculus )

.. Full Marks : 80 .
Pass Marks : 32 -

’I‘zme 3 hours

1.-'{a). ﬁfiﬂtﬁﬁmﬁmﬂﬁ hmf(x)aw&f%m
F fla) T T =m0 1

Write the type of dlscontmulty if lim f(x)
exists but not equal to f(a) Tu timae”

) ﬁm%ﬁw (Fmd) * ’ 2
m - 3x+5 ‘
T x—arx -8
(c) I flg=2x, L=8, a=4, £¢=0-1, §F I«
ﬁ‘ﬁwmoqx -a|<8=|fl-L|<e
Eofl 2

If f)=2x, L=8, a=4, £¢=0-1 find &
such that0 <|x-a|<8= |f(x)-L|<e.
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NP
.

2. (a) fwm%mvvfm'@

5x-4 , @fem 0<x<l
x°-3x, @fem 1<x<2
(o® (IS T x = 1ﬁ=@mamaﬁim 3
A function fdéfined as. -
5x-4 ,ifO0O<x<1
x—
™ {x2—3.xAif1<x<2

then show that fis contmuous atx=1.

(b)) RS A f(x) = |x|Wx =0 e S
= o 3
Show that the function f (») = |x| has no
derivative at x =0.

(0 = T @ W x=c RTS [ FoW SR,
o8 x = c (e f Sioan | 4

Prove that if a function fis differentiable .
S atx=g then fis continuous at c.

3. (@) W y=loglax+b), (W y, Ry F1 2
If y =log{ax +b), then find y,.-
(b) CRFE ToieMwIol T SIF oI T | 4
State and prove Leibnitz’s theorem.
o/ Or

i y = acos(log x) + bsin (log x), (5B (TISA
@ -

1 x2y, 4 2 2N+ XYy 11 +(n? +Yy, =0
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If y = acos(log x) + bsin (log x), then show
that

X2Yn 2 +@N4Y XYy iy + (0% +1)y, =0
{c) WOl ST SPNIGR ¥R N AR SoAAm
& : 1

State Euler’s th_é,q‘rem on homogeneous
functions of two variables.

@ W flx, y=e+¥, c@zs«a—f Sferean |

1
Iff(x y) e" '“‘y then ﬁnd af
u x [N
(e) I fx, Y = xcosy+ye”, CE{C@ S
fxy(x’ Y =fyx(x: Y 3
If f(x, Y) = xCosy + ye",\ii’fér‘fsﬁdwt‘imat
. fxy(x, Y =.fy;(x» y)
n I u=sin‘1£+tan'lg, (SR (ST
. Yy X
Ju  _du
ULy o0 4
ox +y3_y
Hu=gin! ?;c_ +tan"! ¥, then show that
X )
u_
LN —---0
Bx y
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x+y

-1 (x__y_) then show that

(x+y)-

If u ='§in

4. (a) xy= 2w«mmm«-mw. 1

Express the equation xy= L2 in polar
coordmates

(b) y=x +1W(25)ﬁfi@mr~f=ﬁai%
et 1
Find the slope of the tangent to the curve
y=x 2 41 at the point (2, 5).

@) x%-xy+y? -7 TN (—1,2)ﬁ’@‘°°f‘f$i

R S| 3
Find the equauon of the tangent to the

curve x?2 —xy+y =7 at(-1, 2).
e / Or

2 +xy-y? =1 W (2,3) Rege B0

wftargs FRee Sfeean |

Find the equatlon of the normal to the
curve x2 +xy- y =1at (2, 3).
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d) ?(t) = (acost)i + (asin t)}':l- btk, a>0 'f%"glli
Igo g w1 : 5
Find the curvature for the helix

T = (acost')"i”‘-i- (asin t)}'+bt1€ as0

5.(a)x2t3y 6t7ﬁwﬁi¢ﬁﬂ‘ﬁﬂﬁ
OXF F90 - 4
Graph tl"x.e_param‘emc equations

x=2t-3, y=6t-7
&I/ Or
x2 +(y 3)2-9wmmwm

Express the equation x2 +y- 3)2 —-9 in
polar coordinates and then sketch the

~+. graph. L
(b) T g3 @ ﬁﬁn | o 1
Define mﬂectlon point. -
© y=%33 222 e fefe w1 5
Find the asymptote of the curvey = X Ig
x

&[T/ Or
y=x3-3x+3 NFIN AT @ 39 G

TN 5 R, W T R e 11 1

Draw the graph of the equation
y=x3-3x+3 and identify local cxtreme

points, and inflection points. -¥'*
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6. (a) TOH Toemaco! frre . B |

Write the statement of mean value
theorem.

B N

(b) VO TS f(b) f(a) (b-a f)y
a<c<b, camﬁeﬁrw,nﬁ

f=x?+2x-1,a=0,b=1 . - 3

In the rmean value theorem

fB-fl@=@®m=af’(d, a<c<b, find the
value of ¢, if

f(x) x+2x la 0,b=1

(© uﬁmw xammmf(x) 0
O, (O (SR A f(0) CROUGIFSHFRFIL 4
" If’(x) =0 for all values of xin an interval,
then show that f(x) is constant in that
interval.

7. (a) R TSI BRI F AN 740 5
State and prove Rolle’s theorem.
(b) QR BN, f(x) = x -3x+2 ¥ [1, 2]
eI AW ¥ 3
Verify Rolle’s theorem for the function
fix) = x2 =3x +2 in the interval [1, 2].
() e*F xITo ot cRfis e Remwn 3
_ Expand e* in powers of x by Maclaurin’s

series.
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8. (o)

(b)

(©

(d)

20P/476

(7))

ORI AR n'SY o9 SARB oMChl e
GRS ol | 1

Write the ‘remainder after n- terms of
Taylor’s series in Lagrange s form.

@ By T (R CRTCAl rﬁ;‘r) 2x2=4
Evaluate (a;ly two):

. 4. X-—sinx -

VT

(i) lim (L+x*
x—0

1-sinx
lim —— =
(i) x—% 1+cos2x

F00) TR x = aﬁﬂr\s?mmmmﬂw
5T oy 1

Write the necessary condition for a
function f(x) to have local extreme value
atx=a.

ﬂWﬁﬂ?’@ﬁ"WW?ﬁsmx?F x?w
oSN e Re® w11 B 5

Usmg Maclaurin’s theorem, expard sin x
in an infinite senes in powers of x.

WWT/Or
f(x) x> -sx +5x -1wmmﬁ=ﬁr

]I
Evaluate extreme value of the functlon

f)=x° »-Sx +5x2 -1
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" Paper : GE-1(B)
( Object-oriented Programming in C++ )

Full Marks 60
. Pdass Marks : 24

Time: 3 hours
1. Answer any ten from the following
questions : : 1x10=10

(@) What are the two-characteristics of an
object?

(b) What is data abstraction?

() In what | ways OOP is different from

' (d) Define polymorphlsm
(e) What are identifiers in C++?

() Why is the term ‘variable’ borrowed from
‘ algebra? e « -
(g9 What are header files?
{h) How are numbers represented in C++?

() What is the difference between array
and structure?

0) ' What is a functlon prototype?

20P/476 ( Continued )
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(k) Name the different types of storage class

' .specnﬁers m C++.
TE o
[t What is the symbol of a scope resolution
operator?

2. Answer any three from the following’
questions : o , . 2x3=6

(a) Explain the concept of objects, defmmg
~the role played by data members and
" describe the member functlons

. (b) What are the advantages of OOP?
AR ‘ |
(c) What are multidimensional arrays? ‘

(d) What are friend functions? How are they
declared?

(e) What is the use of operator everlo'adjng?

. 3. Answer a.ny three from the followmg
questions : 4x3=12

(a) Define late binding and abstract class.

(b) What is the use of scope resolution
operator? How can ‘a member function
be defined outside a class?

o Give'* the advantages of operator
.. overloading. Can all eperators available
in C++ be overloaded?
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(d) What are the various ways in' which
a base class can be inherited on the
basis of access spec1ﬁer? Gwe the

“syntax of each.

(e) Explain the process of declaration of
array with an example.

4. Answer any three from the following
questions I 6x3=18

(a) Write a C++ program that displays
factorial of a given number.

(b) Write a C++ program to demonstrate
constructor overloadmg

(c) Wnte a C++ program that calculates the
~-nth Fibonaceci number: ..

(d) Write a C++ program to demonstrate the
- multiple inheritances.

5. Answer any two from the following
- questions H 7x2=14
(a) Discuss the various types of inheritances
‘‘with examples.

- (b) Discuss . the similarities between a
constructor and destructor.

(c) Write short notes on (i} destructor and
(@) constructor with default arguments

(d) Define class, member functlon, object
and array.
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1. (@)

(b)

()

).

2. (a)

20P/476
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Paper : GE-1(C)
( Finite Element Methods ) -

Full Marks : 80
~ Pass Marks : 32

Time : 3 hours
UNIT—I

Define finite elements. 1%

Discuss briefly about the applications of
finite element method. 4

Or

Mention the areas where finite element
methods are applied. Also give reasons of

. its applicability.

Write down the important features of

finite element methods. 3%

~Illus£rate pictorically the ideal model

of finite elements of two degrees of
freedom. Is it possible to increase the
degrees of freedom? Explain. 3+2=5

Discuss the merits of finite element
methods over finite difference methods. 3
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(b)

3. (a)

(b)

20P/476
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Or .

Discuss about different types of partial
differential equations and their uses in
practical areas.

Discuss about the element characteristic
matrix.

Or

Mention the proéess of variational
formulation of boundary value problems.

- UNIT—II
Derive an Euler equation from the
calculus of variation.
. Or
How is the functional for a boundary
condition of mixed type formulated?
Explain. B ‘

What do you mean by the shape
function? Describe the uses of shape
functions in finite element methods.

2+3=5

Or

ustrate an example to show the
formation of the element stiffness matrix.

( Continued )
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{c) State the equation of Galerkin’s method.
Find the formulation of a variation
problem. : : 4

Or

Find the functional in solving the
boundary value problem

u”+u=x,0<x<l
u(0) =0, ut)=0

using the approximate function,
W) =x1-x)a+ d,x) by Ritz method.

UNIT—III

[IREE B

4. (a) What are linear elementfs? 2

(b) Formulate a linear Lagrange polynomial
and hence find a shape function. 3

{c) Define a quadratic element Illustrate
= thephysical problems mvolvmg quadratic
. elements. - - - 143=4

(d) Discuss about the procéss of matrix
assemblage with example in forming
variational function. 3

Oor

Write  the variational functional for the
followmg boundary value problem :

u’ ——32—u u(0) =4, ufl) =1
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UNIT=IV -

5. (a) State the Lax- Mllgram theorem for
elliptic problems. . 2

(b) Construct a model ‘for rectangular
elements and ‘hence find' the ‘element .
stiffness equations. : 3

Or

. . . 1t
Find a polynomial for serendipity element.
Also geometrically show its affine family.

(c) Define isoparametric elements with
example. Find pictorically isoparametric
elements with linear and quadratlc
parametnzatlon o 3

1t

(d)’ Discuss:: about sparse matrix

-~ calculations with suitable example. Find

an algorithm to solve boundary value
problems in rectangular elements. 4

Or

Solve the boundary value problem
u”-xu=0, uQ)+u’'0) =1, ul) =1

with linear piecéwise polyriomial for two
elements of equal length.
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UNIT—V

6. (a) Define interpolation functions.

(b) Compute the element matrices

S°l —f'fbw, —L dxay, S,-?z éﬁﬁwi%dxdy

. (c)

where y; are the linear interpolation
functions of a rectangular element with
sides a and b.

Develop the linear (3-node) triangular
element to higher order triangular
eléments systematxcally Wlth the ‘help of
Pascal’s triangle.

Or

Write a note on modeling considerations.
Find an algorithm for mesh generation
and mesh refinement to get a transition
element.

r .

UNIT—VI

7. (a) Answer any one of the followmg

20P/476

(i) Show that area coordinates are
related to shape functions for a
3-node triangular element and that
area coordinates lead to a different
but equivalent, formulation of the
shape function.
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(i) A rectangular finite element with
dimensions axb is defined in an

x, y coordinate system for a function -
¢ = A + Bx+ Cy+ Dxy, derive a shape

* function. ‘

(b} Derive +the loeal stiffness matrix ' for
plane elasuclty for 'a three-node
triangular finite element. 4

() A triangular element has node points
located at (x; =1, y; =1), (x5 =6, ys =1),
. {x3=3,y3 =4). A function has been
computed to have nodal pomt values of
" 4, =900, ¢, =600 and ¢5 =1200. Using
interpolation funcuon for a 3-node
triangular element, compute the value

of ¢ at (x=3, y=4). . 4

Or
Given the differential equatibn ‘
2
uE Di——m 0W1th c(O) c4=0

dx dx

Assume a solution
Cp=ag +ayx+ a2x2 +a3j‘c3

Obtain an approximate solution using
the Galerkin method.
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